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FORMAL FUNCTIONAL TEST DESIGNS
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Formal Functional Test Designs
JPL Test Design Methods

Most Common Methods of Test Design Specification
. Representative set of “normal” cases selected

e Generate all permutations and then eliminate invalid cases

® Generate test cases ad-hoc

Category Partition With Test Representation Language (TRL)

e Can generate all cases or just “normal” ones
¢ Allows rapid elimination of undesired test cases
e Confidence that all important test cases are generated

e Easy specification and review of test set designs

JMH 9/29/92
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JpL Formal Functional Test Designs
Category—Partition Method

. Background

. Ostrand and Balcer, 1988
Siemens Research Corporation

. Similar to other specification-based techniques

. Unique because it provides a systematic approach and a
method for formal test specifications .

. Method
. Functional Decomposition
. Category Analysis
. Partition Value Analysis

. Partition Constraint Analysis

JMH 9129192
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Formal Functional Test Designs

JPL Category—Partition Method (Cont:)

Functional Decomposition

e Decompose specification into functional units to be tested
independently

¢ |dentify parameters that affect the behavior of the system for
each functional unit

e Types of parameters

user input
input form external interface
environmental input
output to program/user
output to environment
change in program or environment state
sequence of events
e Examples

sort integer array in either ascending or descending order

JMH 9129192
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JPL

Formal Functional Test Designs

Category—Partition Method (cont.)
Category Analysis

Properties or characteristics of a parameter

Example: parameter ARRAY
Properties: size, values, value arrangement

ldentify major categories for each parameter

Note how the functional unit behaves with- respect to the

category

Often exposes ambiguous, contradictory, or missing
descriptions of behavior

JMH 9129192
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Formal Functional Test Designs

JPL Category-Partition Method (cont.)

Partition Value Analysis “

® Group of category values that have the same overall effect on
functional behavior

e Partition each category into distinct choices
Include all possible kinds of values
® Choose values to maximize error detection

boundary values (valid and invalid)

special cases (0,1, -1,2, )
special interactions (program to program, program to

environment)
e Partitions are used to build each test case

Example
Category: Array Size
Partition Values:
0
1
2 to Upper Bound minus 1
Upper Bound
greater than Upper Bound

JMH 9/29/92
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Formal Functional Test Designs
JPL Example Application of Method

Functional Specification

. Sort integer array in either ascending or descending order

Functional Decomposition

. Parameters: Array, indication of sort order, result

Category Analysis

® array size
array values
value arrangement
sort order
result

JMH 9129192
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Formal Functional Test Designs

JPL0 Example Application of Method (cont.)

Partition Value Analysis

Category Partitions

1. array size 1. 0,1,2to Upper Bound minus 1, Upper
Bound, greater than Upper Bound

2. array values 2. all zero, all same but non-zero, all
negative, all positive, mixed =0

3. value arrangement 3. minimum before max, maximum

before min
4. sort order 4. unspecified, ascending, descending
5. result 5. error notification, array unchanged,

array in ascending order, array in
descending order

JMH 9/29/92
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JPL

Partition Constraint Analysis

Partition Values

1. array size
« O, greater than upper bound
«1,2 to upper bound minus 1,
upper bound
2. array values
. all zero, all same but non-zero
all negative, all positive, mixed =0
. don’t care
3. value arrangement
. minimum before makx,
maximum before min
. don’'t care
4. sort order
« unspecified

. ascending, descending

. don’t care
5. result
. error notification
. array unchanged
. array n ascending order
. array n descending order

Formal Functional Test Designs

Example Application of Method (cont.)

Constraints

error-occurs once
no constraints

2 c =size c upper bound

if error or size =1-

2 < =Size< = upper bound,
values are not all the same
if error or size =1 or values are all the same

error--occurs once but only if no other errors

occur
2 ¢ = size < = Upper bound, values are not all

the same
if error or size =1values are all the same

if error

size =1or values are all the same
sort order = ascending

sort order = descending

JMH 9/29192
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Formal Functional Test Designs
JPL Test Representation Language (TRL)

e Formal test specification language to be used with the Category-
| Partition Method

e Concise and uniform representation of test set design
- Produces individual test cases from a short test representation

- TRL processor reads the formal specification and creates test
case descriptions based on the categories, sample values, and
constraints. Available for DOS, SPARC, or in Generic “C”.

e Allowstest representations to be easily created and
subsequently analyzed

e Can be easily modified to adapt to changes in functional
specification, or a desire for fewer or more test cases

e Can be used in test plans and procedures for systems,
programs, and modules

IMH  9/29/92
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JPL Formal Functional Test Designs

Character or Keyword

TRL Summary

Purpose and/or Usage

*

DESCRIPTION

PARAMETERS

NAME
TYPE
SAMPLES

IF

Indicates a comment line.

Indicates the starting of a description block
that will be included in test cases.

Indicates the beginning of parameter
specifications.

Specifies the name of a parameter or category.
Indicates the type of category.

Indicates beginning of a samples block
defining the partition values and constraints.

Beginning of sample value constraint field.
End of sample value constraint field.

Field identifier indicating that pre-condition
constraints are listed in the current field.
Comma (,) is used for logical AND, exclamation

(1) for logical NOT.

JMH 9[29/92
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JPL Formal Functional Test Designs

TRL Summary (cont.)

Character or Kevword

SET

LIMIT m

LABEL

ERRORN

MESSAGE n

Command Line Options

Purpose and/or Usage

Field identifier indicating that post-condition
constraints are listedin the current field.

Field identifier indicating that the number of
test cases involving this partition value should
be limited to m. If m is unspecified, the limitis

one test case.

Field identifier indicating that the specified
label should be listed for this partition value.

Field identifier indicating that the sample value
IS an error exit. The error can be specified
using the optional n.

Indicates that a message block follows
corresponding to the errors in the partition
values. The message number can be specified

using the optional n.

For performing “count only,” writing results
into separate files, and for including pre/post
conditions in output.

JMH 9729192
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JpL Formal Functional Test Designs

Example Application of Method With TRL

Functional Unit
. Sort integer array in either ascending or descending order

Step 1. Apply Category—Partition Method to obtain Categories
and Partition values

Add in DESCRIPTION, PARAMETERS, NAME, TYPE,
SAMPLES, and sample values for unconstrained
representation.

Number of test cases = 1440

Step 2. Determine which Partition values are errors and their
corresponding messages

Add in [ERROR] indication and MESSAGE lines

Number of test cases= 651

JMH 9129192
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Formal Functional Test Designs

JPL Example Application of Method With TRL
(cont.)

Step 3. Determine Pre and Post condition constraints or
partition values.

Add in [IF] and [SET] fields
Number of test cases= 32
Step 4. Modify test representation as needed
Add in [LIMIT] and [LABEL]

Number of test cases =24

JMH 9129192
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g STEP 4. ADD[LIMIT] AND [LABEL ]

AR A AR ARE AR AR KA AR AR ARk ARk R skkokk  FERFFIIIRAIIEEIL G A Ak kAR AR Tk hk Aok k kA kA ok kA k %%
*

DESCRIPTION

Test Representation for SORT requirement.

File Name: SORT I-4. TRL
Version: 1.4 Errors/Messages/Conditions/Limits/Labels
Last Modified: 7/22/91
Modified By: J. Hops
*
*
PARAMETERS
TYPE Input-Categories for Parameter: Array

NAME array size
SAMPLES

* 5 partitions

O (array unspecified) ° [ERROR 1]
SET error, dent-care]
LABEL error condition ]
1 (degenerate array) SET size 1,dont care ]
LABEL degenerate array]
2 to Upper Bound minus 1 SET size ok ]
LABEL valid]
Upper Bound SET size ok ]}
LABEL valid upper bound)
greater than Upper Bound ERROR 2]

SET error, dont_care]
LABEL invalid array size]

*

MESSAGE 1
Array size of O is invalid or array size is unspecified.
Array size is greater than the Upper Bound of sizes

*

*

NAME array values

SAMPLES

*

* 5 partitions, 1 don’'t care

all O’s [IF size ok]
[SET all same,dont care]
all the same but not O [IF size_ ok]
[SET all same,dont care]
all negative [IF size_ ok] [SET min_max]
[LIMIT 4]
all positive [IF size ok} [SET min_max]
[LIMIT 4]
mixed +/-/0 [IFsize ok] [SET min_max]

don’t care [IF dent_ care]




NAME value arrangement
*SAMPLES

* 2 partitions, 1 don't care

*

minimum before max [IF size ok, min_max]
maximum before min [IF size ok, min_max]

don’t care [ I F dont care]
*
TYPE Input-Parameter: Sort Order
NAME sort order
§AMPLES

*

3 partitions, 1 don’'t care

*

ascending [l F 'size ok, min max] [ SET ascend]
descending [IF size-ok, min_max] [ SET descend)
unspecified [ERROR3I[IF size  oKk]
[SET error, dent-care]
, don’t care [IF dent-care]
MESSAGE

Sort order is not specified

TYPE Output to program or change in state

NAME result
SAMPLES

*

. 4 partition values

error notification [IF error]

array unchanged [IF dent-_care]

array in ascending order [IF ascend, min_max]
array in descending order [IF descend, min_max]




11:32:0526 Jan 93 Build_ 1 Test Designs 1-0 P-Spec1.4.2;5: Signal page 1

NAME:
1.4.2;5

TITLE:
Signal Path Routing-PVM_B1

INPUT/OUTPUT:

BODY:

*
)

DESCR 12 TON

*

PURPOSE 2

Verify that all valid inpul and ouput signal path combinations can be
configured. For Build 1: verify that RCP can select the 1V input
port, and that the correct signal is processed through the systom,

PASE CRITHERIA:

a. BVR provides 1F distribution and switching [SFRD 3.2.9
[Build 162 11 switching at RCP; Build 3: 1F distribution
via IFDh and cabling]

b. [Build 2] At Jeast 2 RCP's are allowed on a given front-cnd
simultancously, [SFRD 3.2.10]

o, [Build 2] BVR provides graphical display to DMC of subsysten
configuration. |SFRh 7.2.76

d. An invalid request causcs the rout ing to remain unchanged.,
[derived)

C. Bisplays [Build 1], and logs [Build 2] reflcct signal routing os
conmanded., [dorived]

f. {Build 2] the command is accepted in any Link status mode {rom RMI
and/or CMC [derived]

G, [Bulld 2] BVR 1s designed for unattended operation
(docs not need Lo be operated from RMI) L [SFRD 7,11

II. [Build 7] BVR accepts operator dirccelives from DMCL[SFRD 7.72.1]

i BVR acknowledges, and cxecutes operator direct ives
(including multiple simultancous functions) . [SFRD 7.7.1]

. [Build 7] The status of the cxcculion of an operator directive is reported to
DMC as per 890-133.[SFRD 7.7.7]

k. The BVR can be configured and operated according to a serics of
Tow-level dircctives. [SFRD 1.2.10]

L BVR operation can be modificd according to a serices of low- level

commands or dircctives., {(SFRD 7.2.11]

" [Build 2] The status of the exccution of a dircective includes the
completion of a DMC directive. [SFRD 71.7.16]

1. [Build 7] The BVR can be controiled from the DMC for normal activitics
including pre-track and post track funclions., {SFRD ¢.1.71)

*

*(lateg ories and Parcitions
*

PARAMETE RS

Jet Propulsion Laboratory, Section 333




11:32:0526 Jan 93 Build 1 Test Designs. 1-0 P-Spec1.4.2;5: Signs page
TYPE SETUP OF BVR H/W SUBASSEMBIIES ANS 1EST STGNAL GENFRATOR
NAME RCP Operability Status (sct via board installation]
SAMPLES
*
A
NORMAL. - opcrat i onal [SF nor ma 1]
[1F rea valid]
I EGRADED =~ margina 1 [SE degraded, not norma ]
[117 req velid]
FATL BD = out of service SRS falled, not norme |
[1F req valid]
don' L carc {1 treg validp ST normal)
*
NAML Test Signal Ouput connected to RCPOTF Port (stated below)
SAMPLES
*
*
1F1] (1F normal, reg valid] [SET in al
12 [TV normat, reg valid) [SET in b
13 [T+ normal, reqg valid] ISET in ¢
don’t carc b lreq valid]
don't care 1K not normal |
NAME: Tes  Signal Ouput Freguency Sctt ng (stated bolow)
SAMPLES
*
*
SET Test Signal Frequency to 250001000 ¥ normal, req valid, in al
SET Test Signal Freguency to 250002000 IF normal, req valid, in b
SET Test Signal Freguency Lo 250003000 [V normal, reg valid, in ¢l
don’t care [1F 'req valid)
don’t carc [IF not normal)
LYER “171 ST X ECUTION ACT TON
NAME, Operator Direct ive validity
SAM P1LES
*
*
request syntax is valid [SET req valid]
regquest syntax is invalid [T normal] [FRROR]
A

MESSAGE 1
Opcratar Directive Syntax is in

NAME,
SAMPIES

*

*

directive expected to change current selting

dircctive NOT expecled to change current

Jet Propulsion Laboratory, Section 333

crror or undefined RCP/inpat Port

Opcrator Dircetive History

[Tt
[SET change
(I normal,

normal, req valid]

setting roeq valid)



11:32:0526 Jan 93 Build 1. Test Designs 1-0 P-Spec1.4.2;5: Signal page 3

[SET unchanged
don’t care {1 treqg valid
[SET unchanged
don’t care [Tt not normal  [SK. uncha nged)
*
NAME: Opcrator Directive Option: RCP I1d,
SAMPLES
*
*
l
*
NAME Operat or Direct ive Opt dor: RC I input chan nels
SAMPLES
*
Sk 1 F] [1F normal, req val id SET wanta ]
Sk1172 [1t” ncrmal , reqva 1 id SET want b
STl E3 [TV normal, req valid SET want ¢l
don’ L care [1 '1¢q val id]
don’ U carc {1F not normal ]
*
‘P €171S1” ANALYSIS AND EXPECTE D R SULTS
NAML: kMt Resy sense decor (10 ngtc bilso gy
SAMPLES
*
*

rejected directive, configuration unchanged [T 'req valid)

cannot perform because RCP not normal [1F req valid, not normal

complete - configuration change reflects directive sctup [IF normal, req valid, change)

complete - configurat ion unchanged and reflects divective setup [V normal, reg valid, uvnchanged)

NAME kxpected Frequency at o all 4 BB Ports according to Spectrun Analyzor
SAMPLES

+

DC signal, 0 Hz [IF dn g, 'want al{LiMit 2]
DC o signal, 0 He [TF in b, 'want by [LIMIT 2]
DC signal, 0 Hz; (1 in ¢, twant ¢} [LIMIT 2)
1000 Hz [1F in a, want a)
2000 Hz [TF in b, want b
3000 iz [1F in ¢, want ¢

unchanged - output derived from last valid confiqguration (4 'rea valid)
don't carce [ not normal

Jet Propulsion Laboratory, Section 333




11:32:38 26 Jan 93 Note 756 page 1

TITLE:
TRL Test Cases for TS: 1.4.2 Signal Path Routing - (Build 1)

BODY:

Description:
PURPOSE:

Verify that all valid input and oupul sianal path comnbinations can be
configured. For Build 1: verify that RCP can scelect the [V input
port, and that the correct signal is processced through the systomn.,

PASS CRITERIA:

2. BYR provides 11 distribution and switching [SFRD 3.7.9)
[Build J&7: Tt switching at RCP; Build 3: 1F distribution
via IFD and cabling]

b. [Build 2] At least 2 RCP's arc allowed on a given front-cnd
simultancously. [SFRD 3,2.10]

. [Build 7] BVR provides graphical display to DMC of subsystom
configuration. [SFRD 7.72.76]

d. An invalid request causes the routing Lo remain unchanged.,
[derived)

C. Displays [Build 1), and logs [Build 2] reflect signal routing as
conmanded, [dorived]

f. [Build 2] the command is accepted in any link status mode f{rom RMY
and/or CMC [derived)

q. [Build 2] BVR is designed for unattended operation
(docs not neced to be operated from RMIY L [SEFRD 7.1.1)

t). [Build 2] BVR accepts operator directives from DMC,[SFRD 7.2.1)

i BVKR acknowledges, and cxccutes operator directives
(including multiple simultancous functions). [SFRD 7.72.1)

i [Build 2] The status of the exccution of an operator directive is reported to
DMC as per 890-133.[SFRD 7.2.7]

k. The BYR can be configured and operatoed according to g serics of
fow-level directives, [SERD 7.72.10])

1. BVR opcration can be modificd according to a sceries of Gow-lovel
commands or dircctives. [SERD 71.2.17]

n. [Build 2] The status of the exccution of a dircective includes the
completion of a DMC directive, [SFRD 7.2.10] ‘

n. [Build 2] The BVR can be controlled from the DMO for normal activities

inctuding pre-track and post track funciions.[SFRD 9.7.]

AA A AR A AR AR AR AR AR KA AR A AR AR AR A KRR A AR
Case | 1

lLabel: 1.1.1.1.0.1.1.3.4
PARAMETERS ¢

SETUP OF BVR H/W SUBASSEMBLIES AND TEST SIGNAL GERNERATOR

RCP Opcrability Status (set via board installation] - >
> NORMAL. - opcral jonal

Jet Propulsion Laboratory, Section 333




11:32:38 26 Jan 93 Note 756 page 2

Test Signal Oupul connected to RCP U Port (8 tated be Jow) >
> F)
Test Signal Quput Freguency Sctting (stat od below) >

> SET Test Signal Frequency to 250001000
TEST EXECUTION ACTION

Opcrator Direclive validity - >
> reguest syntax 1s valid

Opcrator Dircctive History >
> directive expected to chanae current sciting

Opcrator Direct ve Option:RCP d. - >
> 1

Opcrator Dircect ve Opt fon: RCPF o input channe s >
> SET 11

TEST ANALYSITS AND EXPECTED RESU TS

RMT Response according o Display >
> complele - con dguration change reflects dircetive setup

Fxpectoed Frequency at oa 14 BB Ports according to Spectrum Analyrzer
> 1000 Hz

No ¢rror conditions exist.
AAAAARA AR AR RAARA T AR AKX A A A2 A RA AR A AR A K R
Case § 7
lLabel: 1.0 100.01.2.3.0)
PARAMETERS :
SETUP QF BVR 1/W SUBASSEMBL IF S AND “171S”1 SIGNA L GF NERATOR

RCE Opcrability Status (sct via boa d installation] >
> NORMAL, -~ operational

Test Signal Ouput connected to RCPF Porl (stated below) >
> 1]
Test Signal OQuput Frequency Sctting (statoed below) >

> SET Test Signal Frequency to 250001000
TEST FEXRCUTION ACTION

Opcrator Dirccet ve validity - >
> reques  syntax is val d

Operator Divect ve History -2 >
> dircect ve expected to change current setting

Jet Propulsion Laboratory, Section 333




11:32:3826 Jan 93 Note 756 page 3

Operator Directive Option: RCP 1d. s>
> ]
Opcrator Dircctive Option: RCP IV dnput channels >

> SET 11
TEST ANALYSIS AN[) | XPECT D R E SUITS

RMT Response according to Display >
> complete - configuration change reflects direct ive setup

Fxpected Frequency at all 4 BB Ports according to Spectrum Analyzor
> DC signal, 0 Hz

No error conditions exist
AAAR AR R AAR R AR A A A AR AA AR AR AR AR AR A AR
Case | 3
Label: 1.1.0.1.1.1.3.3.1
PARAMFTERS :
SETUP OF BVR H/W SUBASSEMBLIES AND TEST SIGNAL GENERATOR

RCP Operability Status (set via board installation] >
> NORMAL - opcrational

Test Signal Oupul conncctea to RCP I Port (stated pelow) >
> M1
Test Signal Ouput Freguency Sclting (stated below) >

> SE'T Test Signal Freguency Lo 250007000
TEST EXECUT TON ACTION

Opcrator Direct ive val idity >
> request syntax ks valid

Opcrator Dircctive History i
> girective expeclted 1o change currenl scetting

Operator Dirccet ive Opt ion: RCP Id, >
> 1
Operator Direcltive Option: RCP IV inpul ¢hanncels >

> Sk
THIST AN AT YSTS AND) EXPECTED RESULTS

RMT Response according to Display >
> conplete - configuration change roflects dircct ive setup

Expected Freguency at all 4 BB Ports according to Spectrum Analyzor
> DC signal, 0 lz

Jet Propulsion Laboratory, Section 333




11:32:3826 Jan 93 Note 756 page 4

No error conditions exist.

FRAAARNAAA A AR AAA AR AR A AR AR KA dA A AR A A AR %
Casc # 4

Label 2 1 .1.1.1.7,1.1.4.4
PARAMETERS

SETUP OF B VR H/W SUBASSEMBLIES AND) THSY STGNAT GENERATOR

R CP Operabi JityStatus (st vid boarc instai lation
> NORMAL - opcr it jona |

Test Signal Ouput connecled to RCE TF Port (stated below)

> 1]

Test Signal Ouput Freguency Setting (stated below)
> SET Test Signal Freguency to 250001000

TEST EXECUTION ACTION

Opcrator Dircctive validity >
> request syntax is valid

Operator Dircctive History - >

> dircetive NOT expected to change current selling

Opcrator Directive Option: RCP Id. - >
>

Operator Directive Option: RCP IV inpul channcels
> SET O]

FEST ANALYSIS AND EXPECTED RESULTS

RMT Response according Lo Display >

> complete - configuration unchanged and roflects dircctive seuup

Fxpected Freguency at o all 4 BB Porls according to Spectrun Analyzcer

> 1000 He
No crror conditions exist.
RE A A AR RARARAAR AR A KRR R A AR A AR AR A ARk ok Rk h R
Case § b
Label: 1.72.72.1.1.1.,1.3.7
PARAMETERS ¢
SETUP OF BVR H/W SUBASSEMBLIES AND TEST STIGNAL GENFRATOR

RCP Cperability Status {sct via board installation
> NORMAL -~ operat jonal

Jet Propulsion Laboratory, Section 333




11:32:3826 Jan 93 Note 756 page 5

Test Signal Oupul connecloed to RCPOIEF Port (stated below) >
> 182
Test Signal Oupul Frequency Setting (stated below) >

=>  SET Test Signal Freguency to 250002000
TEST EXECUTT ON ACTION

Opc rator Dire clive validity >
> request syntax is val id

Operator Dircctive History - >
> dircctive expecled to change current setting

Opcrator Divective option: RCP 1d. >
> !

Opcerator Dircective Option: RCE 1V dnput channcels - >
> S5RET 1M

TEST ANALYSTS AND) EXPECT KD R ESULTS

RMT Response according to Display - >
> complete - configuration change reflects dircctive sctug

Expected Frequency at all 4 BB Ports according to Spectrun Analyzo:
> DC signal, 0 iz

No ¢rror condit fons exist
AXA AR R AARARAARAR KT A AR AA AR AR A A % Rk h A
Casce | 6
Label: 1.2.2,1.1.1.2.3.5
PARAM= =RS :
SETUP OF BVR H/W SUBASSEMBLIES AND TEST STCNAL GENERATOR

RCP Opcrability Status (scl via board installation] >
> NORMAL, - operational

Test Signal Ouput connccted to RCPOIEF Portl (stated below) - >
> 112

Tequency Setting (stated below) - >

Test Signal Ouput
Signal Frequency to 250002000

> SET Test
GOEST EXECUT TON ACTICN

Opcrator Dircctive validity >
> request syntax is valid

Opcrator Directive History >
> dircctive expected to change current setting

Jet PropulsionL aboratory, Section 333




11:32:3826 Jan 93 Note 756 page 6

Opcrator Dircctive Option: RCP 1d. >
> ]
Opcrator Directive Option: RCP 1Y input channels >

> SET 17
TEST ANATYST S AND) B XppCreb 1{1S1111°S

RMT Response according to Display >
> complete - configuration change reflects directive setup

Fxpected Frequency at atl 4 BB Ports according to Spectrum Analyezer
> 2000 Hz

No crror conditions exist

RARARAAARAR AR R R A AT A AR A AR A AR A AR A AR A AR
Case § ¥

lLabel 1.2.2,1,1.1,3.3.7
PARAMETHRS -

SETUP Or B VR n/W S UBASSEMBLI ES AND TEST S1G NAL GENE R ATOR

RCP Operability Status (sct via board installation] >
> NORMAL ~ operational

Test Signal Ouput conncctoed to RCPOIE Port (stated below) >
> (0

Test Signal Quput Freguency Setting (slated below) >

> SET Test Signal Frequency to 250002000
TEST F XBECUTION ACTION

Opcrator Dircctive validity >
> request syntax 1s valid

Opcrator Directive History -- >
> directive expected to change current setling

Opcralor Direct ive Op tion: RGP Id. >
> !
OpcratorDirect ive Opt i on: RCP {F inpul channels >

> SET M3
TEST ANALYSIES ANID) | XPECTE D RE SILTS

RMT Response according to Display >

> complete - configaration change reflects airective setup

Expectoed Fregquency at all 4 BB Ports according to Spectrur Analyzer
> DC signal. 0 Hy
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No crror conditions exist

AAARAAA AR A A AAAAA AR AR A A X A AN A A AR R A A
Case # 8

Label 1.2.2.1.2.1.2.4.%
PARAMETERS ©

SETUP OF BVR n/W SUBASSEMBL 18 S AND TE ST SIG NAL Gi N I RATOR

RCP Operability Status {sct via board installation)
> NORMAL, - opcrational

A4

Test Signal Ouput connccted to RCP T Port {stated helow)

> k7

Test Signal Ouput Frequency Sctting (stated below)
> SET Test Signal Freguency to 250002000

TEST BOXECUTION ACT1ON

Opcrator Directive validity >
> request syntax is valid

Opcrator Direclive History - >

> direct ive NOT expectoed to change current setting

Operator Directive Option: RCP Id. - >
> 1

Opcerator Direclive Option: RCP IV inpul channcis
> SET 12

SESTOAN AL YS 1S AND boxpsCTRD 1{1S111)°1°S

RMT Response according to Display - >

> complete - configuration unchanged and reflects dgirect 1ve setup

Fxpected Frequency at alt 4 BY Porls according to Spe

> 7000 v
No crror condic ions oxis t .
AARAAA AR A A A AR I A R A AR A AR IR L AR A AR A AR k3
Casc § 9
Label: 1.3.3.1.1.1.1.3.3
PARAMETERS
SETUP OF BVR H/W SUBASSEMBLIES AND TEST SIGNAL GENERATOR

RCP Opcrability Status (sot via board installation
> NORMAL - operational
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Test Signal Ouput connected Lo RCPOIEF Port (stated below) - >
> 13
Test Signal Oupul Frequency Setting (stated below) S

> SET Test Signal Frequency to 250003000
TEST B X1CUTT ON ACTT ON

Operator Divective validity - >
> request syntax is valid

Operator Dircctive Hi story >
o> direct ive expectec te change curre nt sett ing

Operator Dircective Option: RCP 1d. B
> ]

Operator Directive Option: RCP IV inpul channcels >
> SEYT I

“171S71 AN AL YSES AND) |oXi BCY R0 RESUSLS

RMT Response according to Display - >
> complete - confiquration change reflects directive sctup

Fxpectoed Frequency at all 4 BB Porls according to Spectrun Analyec
> DC signal, 0 Hz;

No crror conditions exist,

ARAAAARARAAAAARARARRRAARA A AR A 2 A A A% % A%
Casc | 10

Lahel: 1.3.3.1.1.1.2.3.3
PARAMETERS ¢

SETUPR OF BVR n/W SUBASSEMBL TES AND) 'F EST SIG NAL GE NERATOR

RCP Operability Status (sct via board installation] >
> NORMAL - operationas)

Test Signal Ouput connected to RCPIF Port (stated below) >
> 13
Test Signal Qupul Frequency Sctting (stated below) >

> SET Test Signal Prequency to 250003000
sy EXECUTION ACTION

Opcrator Directive validity >
> request syntax is valid

Opcrator Directive History - >

> directive expected Lo chanoe current sefting

JetPropulsion Laboratory. Section 333
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Opcrator Dircclive Option: RCP 1d. >
> ]
operator DircctiveQpt ion: RCP I¥ input channels >

> SET 1p2
‘117, S”17 ANALYSIS ANI) F %P ECTLD RESULCS

RMT Response according to Display - >
2> complete - configurat fon change reflects direct ive setug

kxpected Frequency at all 4 BB Ports according to Spectrum Analyzor
- DC signal, 0 Hz;

No crror conditions exist

AAAAAA A K A A A RRAARAAAKEARARAAAAR AR R A A A % %
Case | 1]

Labe s 1.3.3,1.1.1.3.3.6
FARAMETERS 2

SETUP 01" B VR n/W  SUBASSEMBLIES AN TESTSTGNALGENERATOR

RCP Operability Status (sct via board installation] - >
> NORMAL, - opecrational

Test Signal Ouput connecloed Lo RCPOIE Port (stated below) >
> Ph3
Test Signal Ouput Frequency Sclting (statod below) >

> SET Test Signal Frequency to 250003000
TEST b XECUTION ACTICN

Opcrator Dircctive validity - >
> request syntax is valid

Operator Directive History >
> dircective cxpected to change current setting

Opcrator Dircective Option: RCP 1d. >
> 1

Opcrator Dircective Option: RCP I input channcls >
> SETO1F3

TE ST OANA 1LYSIS AND) 1 XPRCTED R % 5ULTS

RMT Response according to Display >
> complete - configurat ton change reflects direct ive setup

)

Expected Frequency at all 4 BB Ports according Lo Spectrum Analyzor
> 3000 tiz
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No crror cond ions ex sl

AAARARAA AR AR A AR A ARAA AR KA AR A A AR A AR R A R
Case # 12
Label: 1.3.3.1.2 346
PARAMETERS
SETUP OF BVR H/W SUBASSEMBLIES AND TEST S1GNAL GENFRATOR

RCP Operability Status (sct via board s a alion) = ::>
> NORMAL - opcrational

Test Signal Ouput connccted to RCP 1F Por  (stated below) >
> K3
Test Signal Oupul Frequency Setting (statced below) >

T Test Signal Freguency Lo 250003000

TEST EXECUT ON ACTION

Opcerator Dircctive validity >
R request syntax is valid

Opcrator Directive History - >

: > dircctive ROT expected Lo change current sct ng

Opcrator Dircctive
> 1

Opcrator Directive Oplion
>

RCPF input channe

N} >

TEST ANALYSTS AND EXPECTED RESULTS

RMT Response accord ng to Display - >

|

- > conplete - configuration unchanged and ref cols direct ve setup

hxpected Frequency at al 4 BB Ports accord ng to Spoect run Analyrvor
> 3000 tiz

No crror cond ons exist.
AAAAARAARARA AL KA A A A A XA A A AKX A A %A% A4 A %% % %

Casc # 13
Label: 2.5 0 4 5708

SETUP OF BVR H/W SUBASSEMBLI S AND TEST STGNAL GENERATOR

RCP Operabitity Sta us (set v o board nstallation
> DEGRADED margin
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Test Signal Ouput conneclted to RCPIE Port (stated below) >
> don't care

Test Signal Oupul Frequency Sctting (stated below) - >
> don't carc

“[ BSTF XECUT TONACTION

Oper atoy Dircctive validity >
> request syntax 1S valid

operator DirectiveHBistory >
> don’t Care

Opcrator Directive Option: RCP 1d, - >
> ]
Opcrator Directive Option: RCP IF dinput channcls - >

> don’t carc
TESY ANALYSIES AND) EXPLOTLERESULTS

RMT Response according to Display - >
> cannot perform because RCP not normal

Expected Frequency at all 4 BB Ports according Lo Spectrum Analyzer
> don't care

Nocrror condit ions exis t
AARRARAAAAR AR AR A A A A A KR AR A A FH R AR AAR AR
Case 4 14
Laboel: 3.5.5.1.4.1.5.2.8
AR AMETERS:
SETUP OF BVR H/wW SUBAS SE MBI IE S AND ‘1 157 S 1GNAL GF.NEFRATOR

RCP Opcrability Status (sct via board installation] >
> FATLED - out of service

Test Signal Quput connected to RCP I Port (stated below) >
> don’t care

Test Signal Ouput Freguency Selting (stated below) >
> don't care

TEST EXECUTION ACTION

Opcrator Direcltive validity >
> request syntax is valid

Operator Directive History - >
> don't carc
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Operator Direct ive Option:RCPId. >
> 1
Opcrator Dircctive Option: RCP 1V inpul channels - >

- > don’t care
TEST AN ALYSIS AND B OXPRECTED RE SULTS

RMT Response according to Display >
> cannot perform because RCP not normal

Fxpe cted Frequency at al]l 4 BB Ports according to Spectrum Analyzer
> don’t carc

No error conditions cxist.
FAARAAAARARA XA AARAARARA AR KA AR AARAA AR A AR A AR
Case 15
Label: 4.4.4.2.3.1.4.1.1
PARAMETERS ¢
SETUP OF BVR H/W SUBASSEMBLIES AND TEST SIGNAL GENERATOR

RC P Operability Status (scl via board installat ion] >
> don” { care

Test Signal OQuput conncected to RCP OIF Port (stated below) - >
> don’t carc

Test Signal OQuput Frequency Setting (stated below) >
> don't carc

“171S”1 ¥ XFCUTICN AT ICN

Opcratorbircective validity >
> request syntax IS invalid

Opcrator Dircective Hi story >
> don’t care

Opcrator Directive Option: RCP 1d. >
> 1
Opcrator Directive Option: RCP ¥ inpual channels >

> don’t care
11S' ANALYSTS AN BEXPECTED 1{1,S[11°1'S

RMI Response according to Display - >
- > rejected directive, configuration unchanged

Fxpected Frequency at all 4 BB Porls according to Spectrum Analyzoer
> unchanged - output derived from last valid configuration
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brror #1: Oper ator Directive Syntax is in error or undefined RCP/ input Port
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So ftTest

Release Level: 3.1 Release Date: 5/91

SoftTest isaPC based tool that provides automated support for requirements based testing for any application,
language, or hardware environment, SoftTest aids the testing process in four major areas, It aids in validating
system requirements by identifying all of the system’s elementary functions and logical inconsistencies in the
requirements specification. SoftTest will then determine the necessary tests that will ensure that 100% of
system’s functionality is tested. The tool also aids in project management by providing functional coverage
analysis and archiving of both new and existing test libraries, SoftTest provides quantitative measurements of
the testing process allowing quantifiable completion criteria for the testing process.

SoftTest is the only test tool currently available that utilizes a mathematically rigorous technique for designing and
evaluating functional test cases. This technique, called Cause-Effect graphing, Is on the same time tested
algorithms that engineers use to test hardware logic circuits. The success of these agorithms can be seen in the
consistently high quality that we see in the integrated circuit industry,

Information Date: 491

Vendor: Date First Sold: 1987
Bender & Associates Current Users: 100+
484 Magnolia Avenue .
P.O.Box 849 Price _ $2,500
larkspur, CA 94939 Annual Maintenance: 20%
415*927*5863 Training Supplied: No
Trial Available: No
Documentation Supplied: Yes
Demo Avaqilable: Yes
Class Descriptors Test Activity Supported
Test Management Test Case Generator Test Design
Test Planning
Hardware Supported - Language Supported 0/S Required
IBM PC Language Independent PC/MS-DOS




Release level: B2.02

Release Date: 1/91

T isatool that automatically generates test case input data from requirements information. T verifies the
testability of requirements, generates test cases, documents test caes, races between reguirements and test cases,
and reports metrics for requirements coverage (Passed requirements/Total requirements ).

1" isaspecification based test case generator. It uses cause effect graphing, equivalence class partitioning,
boundary value analysis. function testing, error guessing, and fault directed test design techniques,

Information Date: 8/91

Vendor: Date First Sold: 1987
Programnung Environments, Inc. Current Users: 280+
4043 State Hwy 33 i
Tinton Falls,NJ 07753 Price _ $7"7000
9089180110 Annual Maintenance: 15%
Training Supplied: Yes
Trial Available: No
Documentation Supplied: Yes
Demo Avdailable: Yes
Class Descriptors Test Activity Supported

Multi-Dimensional

Requirements Covernge Analyzer
Requirements Verificr
Test Data Generator

Test Development

Hardware Supported

Apollo

AT&T 3B

DEC VAX
HP3000 & 9000
IBM PC

Language Supported
Language Independent

0/S Required

0s2

PC/MS DOS
UNIX

VMS

CONTACT VENDOR FOR PRICING & MAINTENANCE INFORMATION



